EDOF IOL Reading Performance/Attia et al tional Vision Correction Research Centre of the University Eye Clinic Heidelberg, Heidelberg, Germany. The study was performed in accordance with the tenets of the Declaration of Helsinki and was approved by the local ethics committee. An informed consent was obtained from all patients prior to enrollment. Patients who had already received the IOL were recruited postoperatively. Inclusion criteria were the presence of a preoperative bilateral manifest cataract, a postoperative expected distance visual acuity of 0.3 logMAR or better, and the patient's approval and signed informed consent. Exclusion criteria were previous ocular surgeries and other ocular pathologies that could possibly affect the postoperative visual acuity, as well as dementia, pregnancy, and lactation. Thirty eyes of 15 patients with a median age of 70 years (range: 57 to 78 years) received the Symfony IOL (Abbott Medical Optics, Inc., Santa Ana, CA). In case of an astigmatism of less than 1.00 diopters (D), the Symfony ZXR00 was implanted. In case of an astigmatism of greater than 1.00 D, the Symfony toric ZXT was recommended. Four eyes received the toric version of the IOL. The surgeries were performed by two experienced surgeons (GUA, FTAK). Target refraction was emmetropia for all patients except for two eyes of two different patients, in whom slight myopia (approximately -0.50 D) was targeted. These were included in the analysis of the results. Follow-up examinations took place at a mean of 3.60 ± 1.54 months (range: 2 to 6 months) postoperatively.
PostoPerative examinations
Monocular and binocular visual acuity were measured with and without distance correction using Early Treatment of Diabetic Retinopathy Study (ETDRS) charts (Precision Vision, Woodstock, IL) for distance vision at 4 m, intermediate vision at 80 cm, and near vision at 40 cm. Furthermore, a binocular defocus curve was performed with the best distance correction.
The determination of the monocular and binocular reading performance at 40 and 80 cm was done with the Salzburg Reading Desk. Moreover, the patients were asked to choose their preferred near and intermediate distances.
Patient satisfaction was evaluated using a questionnaire regarding the perception of photic phenomena on a scale from 0 to 10, the ability to perform different daily activities without spectacles, spectacle independence, and the satisfaction with the result of the surgery.
the salzburg reading desk
The Salzburg Reading Desk is an electronic reading desk that received the Conformité Européenne mark in May 2012 as a device for determination of reading performance at various distances under standardized conditions. It consists of a laptop computer and a reading desk [9] [10] [11] [12] comprising a high-resolution monitor with two USB cameras and a microphone. The patients read logarithmically scaled Colenbrander sentences in the German language (Precision Vision). Screen illumination, contrast, and inclination can be standardized to obtain comparable results. A separate measurement was performed for each print size. For each measurement, the reading velocity in words per minute (wpm), reading duration in seconds, and average reading distance in centimeters were measured by the device. The velocity was calculated by the device by tracking of the sound waves. In this study, only measurements with a velocity of 80 wpm or greater were accepted because this is the threshold for recreational reading in healthy eyes. 10, 11, 13, 14 Furthermore, the reading distance was recorded continuously by the device using video stereophotogrammetry. [9] [10] [11] [12] The reading acuity in logMAR was automatically calculated by the software with consideration of the reading distance and the letter size of the smallest readable sentence read with a minimum velocity of 80 wpm.
the iol
The Symfony IOL has a diffractive echelette design aiming at elongation of the depth of focus, thus allowing a continuous range of sharp vision mainly between the far and intermediate distances. Moreover, the achromatic design of the IOL helps correct the chromatic aberrations to avoid losses in contrast sensitivity. The IOL received the Conformité Européenne mark in Europe in June 2014 and is also available as a toric IOL.
statistical analysis
Medians (range and interquartile range [IQR]) have been used for descriptive statistics. The detection of statistical significance between paired samples of the binocular examinations were performed with MedCalc software (version 12.3.0.0; MedCalc Software bvba, Ostend, Belgium) using the Wilcoxon ranked-sum test. For the monocular examinations, a linear mixed model was created using SPSS software (version 21; SPSS, Inc., Chicago, IL) to identify the statistical significance between the paired samples by taking into consideration the correlations between the two eyes belonging to the same patient. The significance level was a = 5% in both cases.
RESULTS

visual acuity
The monocular and binocular visual acuity results at far, intermediate, and near distances are presented in Table 1 . Refractive outcomes are shown in Figure 1 .
EDOF IOL Reading Performance/Attia et al defocus curve Figure 2 illustrates the depth of focus tested with the defocus curve. A visual acuity of 0.3 logMAR or better was achieved between the +1.50 and -2.50 D defocus. 
reading Performance
The examination on the electronic reading desk was performed at fixed distances of 40 and 80 cm and at the patient's preferred near and intermediate distances. The examination allowed the evaluation of numerous parameters (Tables A-B, available in the online version of this article). The differences between the results at a fixed distance and those at its respective preferred distance were tested for statistical significance (Tables A-B) . Regarding the reading distance, the differences were statistically significant in all cases except for the uncorrected binocular near distance examination (Wilcoxon test, P = .4609). The smallest readable letter size also showed statistically significant differences between the measurements at a fixed distance and at its respective preferred distance except for the distance-corrected binocular intermediate distance (Wilcoxon test, P = .1289). As for the reading speed, the only evident statistically significant difference was for the uncorrected monocular near distance examination (mixed model, P = .027). The reading duration at the preferred distances did not significantly differ from the duration at the fixed distances in any case (mixed model, P > .05 for the monocular examinations) (Wilcoxon test, P > .05 for the binocular examinations). The collective parameter of the examination consisted of the reading acuity, which is calculated with consideration of the letter size, reading distance, and speed. This in turn resulted in statistically significant differences in case of the uncorrected monocular examinations (mixed model, P < .05) and all of the binocular near distance examinations (Wilcoxon test, P < .05).
salzburg reading desk reading acuity versus etdrs visual acuity
When comparing the reading desk results with ETDRS visual acuity measured at the same distances (Table C, available in the online version of this article), statistically significant differences were detected except for the distance-corrected binocular near distance examinations (Wilcoxon test, P > .05).
Patient satisfaction
The evaluation of the perception of various visual phenomena on an analogue scale from 0 to 10 (Figure A, available in the online version of this article; 0 = low; 10 = severe) revealed moderate to noticeable halo perception with a median of 6.35 (IQR: 6.77) and a mild perception of glare at night with a median of 2.08 (IQR: 5.42). Mild vision problems were reported only under low light conditions with a median of 3.02 (IQR: 3.57). The need for spectacles was evaluated by medians of 2.60 (IQR: 5.16) for reading glasses, 0.21 (IQR: 0.52) for computer spectacles, and 0.21 (IQR: 2.34) for distance spectacles. Fifteen patients could perform the usual daily activities without spectacles and would have the surgery with the same IOL again. Spectacle-free reading of newspapers was possible for 11 patients and partially possible for 4 patients. Reading books was possible for 7 patients, partially possible for 7 patients, and not assessable for 1 patient. Spectaclefree computer work and watching television were reported as possible except for 1 patient, who evaluated them as partially possible. Spectacle-free driving was possible for 11 patients during the day and for 10 patients at night. Furthermore, it was partially possible for 1 patient during the day and night and for 1 patient only at night. Two patients did not drive and therefore could not answer the 
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In general, reading acuity is expected to be slightly worse than the visual acuity at the same distance. 15, 16 Reading ETDRS optotypes allows skipping letters and reaching a smaller letter size, whereas reading sentences is slower in case a word is difficult to read. Measurements with a reading speed of less than 80 words per minute, which is the lower threshold for recreational reading, 10, 11, 13, 14 thus reflecting comfortable reading with a healthy eye, were not used for the analysis. Table  C shows that statistically significant differences were found between ETDRS and Salzburg Reading Desk measurements in the same distances except for the distancecorrected binocular near distance examinations.
Because the IOL has no near addition, it was not expected to achieve a significant improvement of near distance visual performance. As seen on the patient questionnaire and in the visual and reading performance of the examined cohort, reading spectacles are essential in case of targeted emmetropia with this IOL design. The cohort showed a monocular preferred near reading distance of 45.25 cm (IQR: 12.83 cm) and 43.70 cm (IQR: 10.20 cm) without and with distance correction, respectively. Binocular preferred reading distances were also slightly higher than the fixed test distance of 40 cm. However, uncorrected and distance-corrected near distance visual acuities are expected to be better than uncorrected near distance results with monofocal IOLs. 17 Descriptively but not statistically proven, the uncorrected near reading performance was better than that of monofocal IOLs examined in previous studies. 18 Compared to trifocal 15 and multifocal 7, 16 IOLs having a near focus, the results were lower. However, this is a descriptive comparison that was not statistically proven. To confirm statistically significant differences, a comparative study with uniform test conditions is required. On adding reading glasses with a near addition of 2.00 D (range: 1.50 to 2.50 D), a median corrected near visual acuity was achieved that is comparable to the median distance-corrected near visual acuity of the FineVision IOL examined in an earlier study. 15 The comparison with the AcrySof IQ ReSTOR MIOL +3.00 D also resulted in better near distance results of the multifocal IOL having an addition for near distance. 16 The echelette design of the IOL thus contributes to an improvement of the near visual function but does not provide the same function a near addition permits. Overcoming this obstacle is possible by the use of reading spectacles or targeting a "mini-monovision" on the bilateral implantation of the IOL. Because the choice of the IOL is an individual decision depending on the patient's lifestyle, patients should be informed about the benefits and limitations of the IOL preoperatively. If the patient is not disturbed by reading spectacles and does little reading at near distance, reading spectacles would be prescribed postoperatively. The addition required for our cohort resulted in a median of 2.00 D (range: 1.50 to 2.50 D). If spectacle independence at all distances is desired, the "mini-monovision" can be implemented.
Regarding the binocular defocus curve of the examined group, the medians resulted in a visual acuity of 0.3 logMAR or better (20/39.91 Snellen) between the +1.50 and -2.50 D defocus. The curve showed one peak at the 0.00 D defocus with a slope of decreasing visual acuity in both directions. On the contrary, the defocus curve of the FineVision IOL examined by Sheppard et al. 19 resulted in a mean visual acuity of 0.3 logMAR or better between the +1.00 and -2.50 D defocus. The curve yielded a peak at 0.00 D and an improved visual function at near distance with an extended range of lower vision for the intermediate distance, which remained better than 0.3 logMAR. The cohort of Alió et al. 7 had a similar defocus curve with a range of improved vision of 0.19 ± 0.08 logMAR (20/30.98 Snellen) at the -1.50 D defocus.
The Tecnis Symfony IOL offers an extended range of sharp vision between the far and intermediate distances and also improves the near visual and reading performance. This has been evident on the defocus curve. In case of targeted emmetropia, reading at near distance is more comfortable with reading spectacles. For the examined cohort, a high rate of spectacle independence and patient satisfaction regarding the performance of daily activities has been reported. Reported photic phenomena included moderate halos. Further problems included vision problems under low light conditions. However, these caused no restriction in daily life. 
AUTHOR CONTRIBUTIONS
